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RECENT YEARS have witnessed an increasing num-
ber of multiphasic health testing programs in a
variety of settings, including hospitals, group
practices, and neighborhood health centers, as
well as independent settings physically detached
from any other segment of the health services de-
livery system. As such programs have multiplied,
important changes have occurred both in the
technologic aspects and in the role which the pro-
grams and, indeed, the entire concept of multi-
phasic testing play with respect to the provision
of health services in contemporary society.
An abundance of literature has been addressed

to various and specific aspects of this broad sub-
ject. Drawing on the wealth of published infor-
mation, as well as inquiries made of program
sponsors, this Report attempts to provide a broad
overview of the subject.

Background
The concept of health screening is not a new

phenomenon to the United States' health care
system. Shortly after World War II, screening
programs were established by state health depart-
ments for the detection of tuberculosis and syph-
ilis. As these programs began to demonstrate
their values in deteoting disease processes, other
tests were added to the original limited-purpose
screening effort and multiple screening was en-
visioned as the next step in a natural progression
of events. Although many in the medical com-
munity were initially unprepared to accept or did
not recognize the need for multiple screening, the
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concept continued to be employed in industrial
settings and by local public health and voluntary
health agency organizations, as well as by some
large group practices.
The most widely publicized effort in recent

years has been that of the Kaiser-Permanente
Health Plan; its program has made Kaiser a model
for what has been referred to as "the second gen-
eration" of multiphasic testing.* According to
Plan spokesmen, a complete evaluation of that
program's effectiveness will not be possible for
several years. Nevertheless, the concept of multi-
phasic testing has increasingly attracted the atten-
tion of individuals and organizations who see such
a program as a valuable adjunct to services al-
ready being made available and one which war-
rants incorporation into programs of medical care.
A basic type of multiphasic testing includes a

self - administered medical history, a series of
anthropometric procedures such as height and
weight measurements, and a battery of laboratory
tests. Such screening usually takes from one to
three hours, excluding the follow-up visit with a
physician. Initially, the testing process relies
heavily on ancillary and clerical personnel, auto-
mated equipment and, in many instances, com-
puters, while physician involvement is kept at a
minimum.

Potential Benefits of Multiphasic Testing
The value of presymptomatic diagnosis or pre-

ventive health care is based on the hypothesis that
*Recent literature suggests that the term "multiphasic testin " is

more appropriate than the term "multiphasic screening," although the
two are used interchangeably. In this Report, the former has been
used for purposes of consistency.
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discovery and treatment at a stage when the dis-
ease is still latent or subclinical creates the best
possibility of arresting or even reversing the dis-
ease process. Essentially, then, multiphasic tech-
niques are designed to identify the healthy ap-
pearing, presymptomatic person who in fact
possesses signs or symptoms which require further
investigation. Conceptually analogous, of course,
are the principles of periodic checkups for preg-
nant women, well-baby care, and prophylactic
dental visits. There is also the far broader and
more recently stated concept that the role of mul-
tiphasic testing transcends merely the early detec-
tion of disease, where its value is still question-
able, in order to meet the increasing demand for
health checkups and health appraisals as the defi-
nition of the term "medical care as a right" be-
comes increasingly broad.'

It should be emphasized that, even though
multiphasic testing may give early warning of a
defect, it is neither intended nor expected by
knowledgeable observers to replace a physician's
diagnosis. Ideally, test results are utilized by the
patient's physician as an aid in conducting a phys-
ical examination, making a diagnosis or prescrib-
ing treatment.

Multiphasic testing also affords an excellent op-
portunity for health education. By taking part in
the screening process, people may tend to become
receptive to learning about various indications of
diseases (e.g., obesity, high blood pressure), the
nature of common chronic illnesses such as dia-
betes, the proper care of eyes at middle age, and
similar subjects. Other secondary purposes of
multiphasic testing may include the accumulation
of information for epidemiological research and a
further education of the medical profession con-
cerning early manifestations of chronic diseases.2

Despite a multiplicity of problems, potential
benefits that have been attributed to multiphasic
testing by its proponents can be quite significant.
Of particular importance are the following:

1. An increase in the quantity and quality of
medical records;

2. Accumulation of personal data that can serve
as a baseline for comparison with data from future
health exams (this is possible only if the agency
or physician assumes responsibility for continuity
of patients' records);

3. Reduction in the costs of health care to the
individual patient and to society by decreasing

hospital inpatient activity and by avoiding expen-
sive complications with early intervention in the
disease process;

4. Maximization of physician time which tends
to have the effect of reducing the shortage of phy-
sicians by utilizing technical aids and ancillary
personnel;

5. Expansion of epidemiological knowledge.
In addition to these specific benefits, advocates

of multiphasic testing have as an over-all goal a
decrease in mortality and morbidity rates among
examinees. They are hopeful that they will soon
have information to corroborate these proposed
benefits. At this time, however, insufficient evi-
dence has been accumulated. (A discussion of
problem areas in multiphasic testing may be found
later in this Report. )

Tests Included in Multiphasic Programs
The tests included in any given multiphasic

testing program may vary substantially, depend-
ing on such things as cost considerations and the
kind of population being tested. The following
list of tests is a composite program consisting of
tests being done by a minimum of five out of seven
major multiphasic testing programs throughout
the country. The list consists of 37 tests.

Although many critics of the multiphasic pro-
grams maintain that there is no cost-justification
for many of the tests being done, the number of
tests being included in programs is large and
growing rapidly. Among the many possibilities
suggested for future inclusion are tests to detect
various kinds of cancer, tests to determine the ex-
tent and severity of serious mental illness and fur-
ther testing procedures for the pregnant woman
and fetus, including tests for rubella.

Understandably, the development of any multi-
phasic testing program requires extensive plan-
ning and organization. In an effort to determine
optimal guidelines to assist organizations in the
process of developing a testing program, the Na-
tional Center for Health Services Research and
Development held a national conference on auto-
mated multiphasic health testing and services
which brought together recognized experts in the
field. The proceedings from this conference, which
space limitations in this Report preclude from be-
ing discussed, have recently been published and
can serve as an invaluable reference to the inter-
ested reader.3
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Anthropometry:
1. Height and weight

Audiometry

Cardiovascular Measurements:
1. Blood pressure
2. ECG
3. Pulse

Clinical Laboratory Procedures:
A. Blood Chemistry

1. Bilirubin
2. Calcium
3. Cholesterol
4. Protein, total
5. Protein, albumin
6. Phosphorus, inorganic
7. Urea nitrogen
8. Uric acid

B. Blood Group

A Composite Multiphasic Testing Program*
C. Glucose Tolerance

D. Hematology:
1. Hematocrit
2. Hemoglobin
3. Red blood cell count
4. White blood cell count

E. Enzymes:
1. LDH
2. Alkaline phosphatase
3. Transaminase (SGOT)

F. Syphilis Serology

G. Urine Tests:
1. pH
2. Glucose
3. Protein
4. Blood
5. Ketones
6. Bacteriuria culture

Ophthalmology.
1. Visual acuity
2. Tonometry

Questionnaire:
1. Present medical history
2. Past medical history

Radiology:
1. Chest x-ray

Spirometry:
1. Forced vital capacity

(total)
2. Forced expiratory

volume (1 second)

Uterine Cervical Cytology
(Pap smear, female)

*The programs from which this list was compiled include: Kaiser-Permanente, Brookdale Hospital Center, Tennessee Regional Medical Program,
Tulane University School of Medicine, Milwaukee City Health Department, Rhode Island State Health Department, and IBM Evaluation Program.

On-going Multiphasic Testing
Programs in California

Currently there are at least a dozen multiphasic
testing programs functioning in California.* Brief
descriptions of these programs are presented be-
low, along with Table 1 which provides informa-
tion about the programs' medical directors, loca-
tions, sponsorships, clientele, and fees. Space
limitations preclude full discussion of each pro-
gram; the descriptions can merely provide some
basic information about each program and, when
appropriate, indicate any distinctive character-
istics,

Automated Multitest Medical Laboratory
In March 1970, the Palo Alto Clinic opened its

multiphasic testing center. The testing facilities
were built in cooperation with Automated Medi-
cal Laboratories International (AML).
The AML facilities are designed in such a man-

ner that the patient remains in a three-sided cu-
bicle while a central rotating drum brings the
testing devices to the patient rather than having
the patient move from one station to another. An-
other distinguishing feature of this system is that
one technician is assigned to each patient rather

*Programs listed represent those about which substantial descriptive
information was available to the authors. For a complete listing of
on-going programs in California, see the Multiphasic Screening and
Automated Health Evaluation Pro&rams Directory Vublished by Multi-
phasic Screening Newsletter. The Inclusion of specific programs in this
Report does not constitute their endorsement or approval by the Cali-
fornia Medical Association.

than having the patient encounter a succession of
technicians.4
The laboratory has six modular systems allow-

ing a testing capacity of 84 patients per day. The
testing costs each patient $40 and takes approxi-
mately two hours of a patient's time. The facility
is available only to persons referred by a physi-
cian.

Cannery Workers' Health Checkup
The California Cannery Workers' Health Check-

up (also known as Health Testing Services, Inc.)
originated as a benefit attained through collective
bargaining between the Cannery Workers' Union
and the California Food Processors in 1964. The
program operates only during the canning season,
from June to October. Within this limited time
period, the testing facilities are transported to ap-
proximately 60 working sites in California and an
average of 21,000 cannery workers are tested. The
program began operation in 1967; it was con-
tinued in 1968 but from then on has operated on
a biennial basis.
The testing facilities are contained in a mobile

unit consisting of three vans. The facilities are
staffed by a combination of professional and non-
professional persons who are specifically oriented
to interpret the program to the canning commu-
nity and to be responsive to the screenees' level of
health care acceptance, personal fears and misun-
derstandings, and cultural attitudes.5
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The follow-up visit has been a major concern
in this program. During the first season of testing,
one-third of the cannery workers did not have an
established family physician. The administrators
of the Health Checkup, with the help of county
medical societies, were able to alleviate this prob-
lem to the extent that only 11 percent of the ex-
aminees were unable to name a personal physi-
cian when the program was repeated in 1968.

Comprehensive Health Testing Labs, Inc.
Comprehensive Health Testing Labs, a private

corporation, began operating in San Francisco in
the latter part of 1969. It provides multiphasic
testing to employee groups and to patients re-
ferred by a physician.
CHTL offers several basic test programs and

provides open-ended selection capabilities so as
to suit the multiphasic test panel to specific needs
of groups of employer-union clients or physicians.
The programs include the Comprehensive Multi-
phasic Laboratory Examination ($65), the Physi-
cian's Preoperative Multiphasic Panel ($46), and
others scaled down in cost and scope.

This screening center is designed to handle fifty
to sixty patients per day, using specially trained
paramedical personnel who perform nearly all
the tests for each patient in a private, specially
equipped examining room. Although there is pres-
ently only one testing site, plans exist for modular
multiphasic health screening centers. These mod-
ular laboratories could keep their costs at a mini-
mum by utilizing the automated equipment and
central computer bank of the parent laboratory.

East Bay Health Screening Center
The East Bay Health Screening Center is a part

of the Alta Bates Community Hospital in Berke-
ley. The program first began accepting physician-
referred patients in January 1970 and was one of
the first screening programs to operate in a private
community hospital for utilization by private phy-
sicians. The facility was designed by Medidata
Sciences, a division of G. D. Searle and Company,
which seeks to place such complete testing units
in other hospitals throughout the country.
A significant feature of this program is that the

medical history is taken by means of a computer
console which can pose as many as 320 questions
on a video screen. The patient's response is re-
layed to the computer through a push-button con-
trol. Since each series of questions is dependent

upon the patient's response to previous questions,
only necessary questions are asked.
The screening process includes approximately

40 tests and the medical history. The cost to each
patient is $40. The center has a capacity of up to
80 patients per day. Although the center has not
been in operation long enough for its utilization
by community physicians to be effectively deter-
mined, a recent study shows that approximately
75 percent of the Alta Bates staff plan to use the
services in their medical practices.6

East Palo Alto-East Menlo Park
Neighborhood Health Center
At the time this Report was prepared, the East

Palo Alto Neighborhood Health Center indicated
its plans to begin a multiphasic testing program
in December 1970. The testing program will be
underwritten entirely by federal funding provided
through the California Committee on Regional
Medical Programs for a one-year period.
The testing program will be a routine procedure

in the Health Center's process of care. Test re-
sults will automatically be sent to the patient's
physician at the Center; hence, a follow-up visit
is assured. Plans for the testing program estimate
that approximately 275 patients will be tested
each month.

Health Evaluation Systems, Inc.
Health Evaluation Systems opened their first

screening center in West Covina in 1968. Since
then, additional centers have been established in
San Diego in 1969 and in Los Angeles and High-
land Park in 1970. The centers are privately
owned and are designed to test individual patients
and employee or union groups.

In order to meet the fluctuating needs of both
patients, the HEs centers offer flexibility in the se-
quence of tests performed on any given patient
or group. The cost of the testing for individual
patients ranges from $25 to $50; each center has
a capacity of 50 patients per day.

In the near future, HEs plans to begin operating
a master information system which will receive
and process patient data supplied from HES cen-
ters throughout the nation. This information will
allow patients' medical records to be tabulated
and compared to the HES national file. This system
will also allow a patient's medical reoord to follow
him if he moves from one region to another.
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InterHealth Med-test Centers
InterHealth, a private corporation, is jointly

owned by a large group of physicians and by Sys-
tems, Science and Software, a computer science
and technology firm. The parent laboratory was
opened in San Diego at Grossmont Medical Cen-
ter in November 1970.

InterHealth plans to establish eight to ten satel-
lite testing centers which will open at two- to
three-month intervals according to patient de-
mand. The central clinical laboratory and com-
puter installation will process patient data from
the respective testing centers.
Each testing center will have the capacity to

test 30 to 40 physician-referred patients per day.
A standard battery of tests costs a patient $55 and
requires approximately one hour of a patient's
time. Should the physician wish to order specific
additional tests, however, these too can be ar-
ranged for an additional charge.

Kaiser Foundation Health Plan
Undoubtedly the best known and most emu-

lated multiphasic testing program is that which
has been operating through Kaiser Hospitals in
Oakland and San Francisco since 1950. It was,
however, not until 1964 that the program was re-
vised to implement automated testing procedures.
The testing is available both to Kaiser members
and non-members; all patients, however, must
have an appointment with a physician for. a fol-
low-up visit before they may participate in the
multiphasic testing program.

Both testing centers have an average patient
load of 2000 per month, based on a 40-hour week.
Forty percent of those persons tested are over age
50; minors may participate in the program with
written consent from their parents. According to
their plan coverage the charge for multiphasic
testing varies among members from no-charge to
a maximum of $3.50. The charge is $30 for non-
members with the exception of women aged 48
and over if they are to receive a mammography.
The Kaiser program is administered by having

the examinee proceed to 20 different stations in
a period of two to three hours. By the time the
examinee has finished at Station 20, the "on line"
computer processing of selected test results has
been completed and necessary additional tests
and appointments are arranged for the examinee.
Simultaneously, the "off line" computer collates

and stores the remaining information (physician
interpretation from the EKG, roentgenograms, and
the retinal photograph; the remaining laboratory
test reports; and the key-punched medical ques-
tionnaire form). When all of the final informa-
tion has been received and stored, the computer
produces a printed summ=ary of test results and
questionnaire responses.

Because their testing centers have been operat-
ing longer than most and because of their larger-
than-average patient load, the Kaiser program is
one of the few that have been able to publish
meaningful data such as the incidence of and
costs per positive finding. Some of these data are
contained later in this Repart. In the future it
will be data such as these that will be necessary
for assessing the actual worth of screening for the
patient and the physician.

Predictive Medicine Program
(Retail Clerks Unions and Food
Employers Benefit Fund)
The Predictive Medicine Program was estab-

lished in Los Angeles by the Retail Clerks Local
770 and the Food Employers Benefit Fund for the
purpose of giving union members and their de-
pendents routine access to a medical examination
which would include both physical and labora-
tory tests. This benefit, which is totally without
charge, is in addition to the regular health plan
which provides for a dual option of either the Kai-
ser Plan or an indemnity plan.
The program has been operating for nearly five

years. Throughout this time, health education has
been one of its major objectives. A nutritionist is
stationed at one of the testing areas to discuss
diet, exercise, smoking habits, and general hy-
giene with the patient.7

Special emphasis is also placed on the follow-
up visit. Hence, a physician is employed by Pre-
dictive Medicine to insure a follow-up for those
persons who do not either belong to the Kaiser
Plan or have a personal physician.

Saint Francis Multiphasic
Physical Examination

St. Francis Hospital in San Francisco began
operation of its multiphasic program in 1969. The
program is on a smaller scale than most multi-
phasic testing programs in the State. It was de-
signed entirely by members of the hospital staff
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and is made available to patients of physicians on
the staff. Using existing in-house facilities and
equipment, the testing capacity is approximately
five patients per day; at present, an average of five
patients are tested each week. The charge for the
testing procedure is $50. To assure a follow-up
visit, every patient must be referred by a physi-
cian.

Saint Mary's Health Appraisal Program
In 1968 St. Mary's Hospital and Medical Cen-

ter began its health appraisal program. This Mul-
tisystems testing program is available to patients
of any physician and is restricted only insofar as
all patients must have been referred by a physi-
cian. In addition to such referrals, one contract
with a union health and welfare plan for testing
its members is currently in existence.
The program was developed entirely by the

hospital staff and utilizes existing facilities and
equipment. The charge for the testing is $50 per
patient. At present, approximately five to six pa-
tients are tested each day; the program has the
capacity to test 50 patients per day.

San Joaquin Health Checkup
The San Joaquin Health Checkup was con-

ceived by the San Joaquin County Medical So-
ciety and its foundation for Medical Care and is
being funded federally through the California
Committee on Regional Medical Programs. Fund-
ing originally became available in mid-1970, at
which time the program began, and is guaranteed
for a three-year period.
The health checkup is designed to bring pre-

ventive and continuing medical care to economi-
cally disadvantaged urban families and migrant
workers in the area. The goal of the program is
to test 3,000 persons annually for the next three
years and, in this way, bring into the health care
system those who might otherwise remain out-
side it.
Whenever possible, the program utilizes per-

sonnel and equipment used in the Cannery Work-
ers' Health Checkup; thus, the testing facilities
are housed in mobile vans. Tests for lung func-
tion, blood pressure, visual acuity, heart function,
various x-rays, and blood and urine tests (and
"Pap" tests for women) are carried out by a staff
of bilingual physicians, registered nurses and
technicians. The testing is free for qualified per-
sons; the estimated cost per examinee is $34.8

The San Joaquin Foundation for Medical Care
plays a vital role in organizing the provision of
necessary follow-up services for those persons not
having an established relationship with a physi-
cian. Migrant camp residents are referred to ex-
isting camp clinics; urban residents are referred
to the Pearl Sifford Clinlic. Persons requiring serv-
ices not provided by a clinic are referred to the
County General Hospital on a special outpatient
basis established within the framework of the out-
patient department.
Although many of the programs described

above have not yet published data on the cost of
initiating and maintaining their multiphasic pro-
grams, a few testing centers have been operating
long enough and on a large enough scale to pro-
vide such information. It is important to note the
high initial cost of a testing program, since this
should be a significant factor in evaluating the
need for establishing more testing centers before
those existing centers are utilized to capacity. The
only factor that can offset the major expense of a
screening program is icapaoity utilization.
A comparison of expenditures for establishing

and operating screening programs is difficult be-
cause of (a) varying numbers of examinees, (b)
varying numbers of tests performed and (c) dif-
ferent accounting techniques. There are other in-
trinsic differences peculiar to individual programs
which make comparisons difficult. For example,
although the East Bay Screening Center and the
Kaiser program are both hospital-based, the latter
operates on a much larger scale and has operated
for a longer period of time. Furthermore, Kaiser
is essentially a closed systemn and has been able to
incorporate multiphasic testing into its over-all
health care program, while the East Bay Screen-
ing Center is dependent upon outside physician
referral and is itself "free standing." The Cannery
Workers' program varies in other respects, being
a mobile unit that operates disoontinuously. Thus,
the cost information presented below is somewhat
limlited in terms of providing a basis for meaning-
ful comparisons.

Nevertheless, the data are in themselves of gen-
eral informational value for persons considering
the establishment of such a program or evaluating
various existing programs. Again, space limita-
tions in this Report preclude extensive discussion
of costs of individual programs; for detailed in-
formation, the reader is directed to the source
material cited.
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TABLE 2.-Operating Expenditures and Cost Per
Examinee for the Cannery Workers' Health

Checkup, 1968
Cost Per

Component Total Examinee

Trailer moving ............. $ 16,000 $ 0.76
Field operation ............. 214,100 10.19

Field personnel ........... 177,200 8.44
Testing supplies .......... 28,100 1.34
Other field expenses ....... 8,800 .41

Professional contracts ....... 212,000 10.10
Data processing ............ 78,000 3.71
Central office .............. 244,200 11.67

Personnel ................ 162,900 7.82
Rent ................... 19,400 .92
Accounting and legal...... 10,200 .48
Supplies and equipment.... 35,600 1.69
Other .................. 16,100 .76

Travel ..................... 11,000 .52
TOTAL ................... $775,300 $36.95

The East Bay Screening Center
A complete breakdown of expenditures by the

Alta Bates Community Hospital on the establish-
ment of the East Bay Screening Center is not
available at present; however, some of their major
expenditures include the following. Based on a
patient load of 50 patients per day, the annual op-
erating budget is estimated at $437,000. Two ma-
jor expenditures include $100,000 for a furnished
building in which to house the program and the
cost of leasing the computer and testing equip-
ment which is valued at $350,000.6

Cannery Workers' Health Checkup
The Cannery Workers' Health Checkup has

published a summary of operating costs for 1968.
These figures, along with the cost per examinee,
are outlined in Table 2.
The total operating costs for 1968 amounted to

$775,300. Of this total annual cost, 31.6 percent
($244,200) was spent on maintaining the central
office. Other major expenses included the cost of
field operations ($214,100) and of professional
contracts ($212,000) which amounted to 27.6 and
27.3 percent, respectively, of the total annual cost.

Calculated from a total patient load of 20,990,
the cost per examinee was $36.95. However, it
was estimated that the cost per examinee would
be reduced to $26.96 if the patient load were in-
creased to 50,000 examinees who could be tested
if the program were expanded to operate on a
year-round basis.

Capitalization costs necessary to initiate the
program totaled $203,900. This included the cost

TABLE 3.-Total and Per Unit Cost of the Kaiser-
Permanente Multiphasic Testing Program,

September 1967-August 1968
Cost Per

Component Total Examinee*

Direct costs ................ $585,249 $12.34
Equipment depreciation ... 54,557 1.15
al aries and wages ........ 407,835 8.60

Supplies and equipment.... 122,857 2.59
Allocable indirect costs....... 91,964 1.94
Unallocable indirect costs..... 333,724 7.04

Computer center and
data processing.213,318 4.50

Central staff ............. 120,406 2.54
TOTAL .. . $1,010,653 $21.32
*Based on a patient load of 47,404.

of equipment ($186,400) as well as the cost of
planning ($17,500).5

Kaiser-Permanente Multiphasic Testing
The Kaiser multiphasic program has reported

operating costs for one year, from September 1967
tq August 1968. Direct and indirect operating
costs and the cost per examinee are outlined in
Table 3. It is important to note that these figures
were based on the operation of the screening cen-
ters in San Francisco and in Oakland.'
The cost per examinee was calculated to be

$21.32 on the basis of 47,404 patients tested dur-
ing that period. Direct costs, which included
equipment depreciation, salaries and wages, and
supplies and equipment, totaled $585,249. These
direct costs accounted for 57.9 percent of the total
annual cost of $1,010,653.

Indirect costs were separated into those ex-
penses which could be allocated to specific as-
pects of the program and those which could not.
Allocable indirect costs amounted to $91,964, or
9.1 percent of the total annual cost, while unal-
locable indirect costs amounted to an additional
$333,724, or 33.0 percent of the total. The latter
included the cost of the data processing ($213,-
318) and of the central staff ($120,406) which
provided the administrative, instrumentation, sys-
tems, statistical and epidemiological personnel
utilized in the program.9

Dollar Cost Per Positive Test Finding
An additional and important type of informa-

tion is that relating to the cost per positive find-

*Similar cost information has been published for the Tulane Health
Maintenance Project. (MacKintosh D Krause G: Cost analysis of the
developmental phase of an automated multiphasic health testing fa-
cility. Public Health Reports 85:685-689, August 1970.)
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TABLE 4.-Cost Per Positive Test in Kaiser-Permanente Program, 1967-68
All ages Age 60 and over

Percent Cost per posi- Percent Cost per posi-
Test Unit cost positive tive finding positive tive finding

Mammography $4.90 1.2%* $408.00* 1.4% $350.00
Electrocardiography 1.02 17.3 5.90 31.5 3.20
Tonometry .55 0.3 183.00 0.5 110.00
Chest x-ray film .46 7.4 6.20 19.2 2.40
Blood pressure .42 4.1 10.20 11.5 3.65
Respirometry .31 2.2 14.10 2.7 11.50
Visual acuity .29 15.8 1.85 26.3 1.10
Audiometry .25 16.2 1.55 36.4 .70
Ankle reflex .24 1.5 16.00 1.6 15.00
Hemoglobin (men) .42 3.1 13.55 5.6 7.50
Hemoglobin (women) .42 10.3 4.10 5.5 7.60
White cell count .42 2.2 19.10 1.7 24.70
Serum glucose (1 hour) .75 5.7 13.15 8.3 9.05
Serum cholesterol .29 2.4 12.15 3.0 9.70
Serum uric acid .29 4.5 6.40 6.0 4.80
Serum albumin .29 0.3 96.70 0.4 72.50
Serum total protein .29 4.0 7.25 3.9 7.45
Serum calcium .29 1.3 22.30 1.5 19.30
Serum creatinine .29 1.4 20.70 2.7 10.70
Serum transaminase .29 4.2 6.90 4.5 6.45
VDRL .16 1.5 10.65 2.3 6.45
Urine culture (men) .20 0.4 50.00 1.0 20.00
Urine culture (women) .20 3.3 6.05 4.0 5.00
Urine glucose .18 8.2 2.20 7.3 2.50
Urine protein .18 6.4 2.80 7.0 2.60
*Women 50 years of age or older.

ing in testing programs. As yet, Kaiser-Perma-
nente is the only California program to have
compiled extensive data of this nature. Their
information describes the cost per positive test,
based on 44,663 multiphasic examinations per-
formed between September 1, 1967 and August
31, 1968. As can be seen in Table 4, the cost
per positive case ranged from $1.55 per positive
audiogram to $408.00 per positive mammogram.
Obviously, this type of unit cost is oontingent
on the characteristics of the population tested.
Nevertheless, the data provide an important tool
for evaluating the cost-effectiveness of multipha-
sic testing.
The unit cost for mammography, including in-

terpretation of x-rays by a radiologist, was $4.90.
Mammograms were provided only to women
over age 50. The incidence of positive cases was
1.2 percent and cost per positive case, $408.00.
For women 60 years of age or older, the positive
incidence increased to 1.4 percent, thus decreas-
ing the cost per positive case to $350.00. In his
recent article, Garfield notes that, if 500 women
were tested, these findings could alternatively be

stated in the following manner: "It cost $4.00
each to assure 499 women there is no evidence
of breast cancer by mammography and $4.00 to
detect one cancer that through early surgery
may have a better prognosis."1

Tonometry, with a low over-all unit cost, also
had a relatively high cost of $183 per positive
case, since the positive incidence was a very low
0.3 percent for all persons tested. Among the
age group 60 and over, however, the 0.5 percent
with positive findings lowered the cost to $110
per positive case.

It is interesting to note that the unit cost for
an eleotrocardiogram was one of the highest
($1.02); however, the high incidence of positive
findings (17.3 percent) resulted in a relatively
low cost per positive case ($5.90). If only those
persons 60 years of age or older had been tested,
the cost per positive case would have been re-
duced to $3.20. The age relationship is even
more dramatic in blood pressure testing, in
which the cost per positive finding of persons
under 40 was $105.00, while the cost for persons
60 and over was $3.65.10
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Problems and Controversies
About Multiphasic Testing
Many physicians are apprehensive about ac-

cepting multiphasic testing as an integral part
of their routine practices. Their apprehension is
based not only on the belief that multiphasic
testing represents an impersonal, assembly-line
type of medical care, but also on some of the
problems of testing such as the incidence of false
positives and false negatives. It is understand-
able, furthermore, that the physician will not
readily accept multiphasic testing programs if
the results do not justify the costs or if they pro-
vide the patient with a false sense of security
regarding his health status.
Some physicians who have worked with test-

ing programs cite false positives as their main
criticism. They would prefer spending their time
with a person clearly in need of specific diag-
nostic or therapeutic procedures, rather than as-
suaging the fears of a patient whose testing
falsely indicates a positive result. Although a
certain percentage of false positives is unavoid-
able, a physician burdened with invalid test re-
sults is bound to question the worth of testing.

Kaiser-Permanente handles the problem of
false positives by considering the nature of the
disease being tested for in each testing pro-
cedure. With a disease such as tuberculosis,
they set the level so that anyone with a question-
able x-ray is called back. They are willing to
risk false positives on conditions that are poten-
tially important to the patient. However, with
less serious conditions, they raise the testing lev-
els, knowing that some mild cases will be over-
looked until the following year."

Test results which are false negatives create
an equally important problem. If a patient does
not understand that testing restilts alone are not
a complete and sufficient diagnostic survey, false
negatives may give him an inaccurate sense of
security about his health. It is also important
that examinees do not consider the test results to
have predictive value concerning possible health
problems in the future.
An important objective of most testing pro-

grams is to improve the definition of normal
values. Efforts are being made to include more
parameters in defining what is normal and what
is not, and to individualize evaluations by in-
cluding and adjusting for such factors as biologi-
cal rhythms (year, month, day) and drugs being
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taken. There remains- a considerable amount of
concern in the medical community with respect
to the establishment of normal ranges.

Another area in question is the effect that test-
ing will have in relation to the medical man-
power and facilities shortage. Many proponents
of testing argue that one of its benefits will be to
alleviate the physician shortage by making more
effective use of ancillary personnel. As yet, there
is no evidence either to refute or to affirm this
hypothesis. Furthermore, since another proposed
benefit of testing is that it will 1b able to reach
larger portions of the population, it is possible to
anticipate that the immediate effect of any in-
crease in the amount of testing done will be to
increase the strain on all types of manpower and
facilities, most of Which are already in short sup-
ply. The very existence of programs, especially
those available at no charge, cannot but increase
the number of the "worried well" who utilize
facilities and personnel. Although this problem
may prove to be short-range in nature, it is an
understandable concern to those who are called
upon to provide these additional services.
The effect of multiphasic testing on the utiliza-

tion of health care facilities and personnel will
probably be a function of what seg-ment of the
population being so tested has already been un-
dergoing some sort of routine screening or annual
health examinations. Additionally, one must also
take into account not only the manpower and
facilities used in the testing programs, but also
the resources utilized in the follow-up visits or
the possible hospitalization necessary to treat the
conditions detected in a testing program. Op-
timally, this whole dilemma will be resolved
with allocation of scarce and expensive resources
to the area where the least input produces the
greatest results, within the limitation of provid-
ing adequate resource allocation to areas of im-
mediate or critical need.
The success of a multiphasic program is de-

pendent on the referral to and follow-up by
physicians both within and outside of the testing
program. Persons organizing multiphasic pro-
grams are aware of the importance of the fol-
low-up visit and will usually make intensive ef-
forts to effect patient-physician follow-up con-
tact.

Nevertheless, there are follow-up problems
which are difficult to control under an open sys-
tem, such as the following:



1. the examinee does not go to a physician
as he was directed;

2. the patient does not follow the course of
treatment outlined by the physician; or

3. the examinee has no family or personal
physician.

Unfortunately, while testing holds the greatest
potential for helping to alleviate health prob-
lems among the urban poverty population, it is
this group with its high illness rates and physi-
cian shortages that seems to be most vulnerable
to failure in the follow-up process.2 Even among
other groups, health care coverage which does
not provide reimbursement for follow-up serv-
ices can constitute an effective barrier to this
important aspect of testing programs.
The concern with the follow-up visit is rela-

tively less critical in closed systems such as
Kaiser than in other settings. In general, how-
ever, testing programs currently being developed
are designed to insure a follow-up by requiring
physician referral to a participant in the testing
program or, as in the case of San Joaquin Health
Checkup, the program assures physician-patient
contact through arrangements with county medi-
cal societies, local health clinics, or county hos-
pitals. Also, thoste programs based solely on
physician referrals have a built-in follow-up mech-
anism.
There is one final area of concern on the part

of many physicians. It has been observed that
in many instances early detection of abnormali-
ties serves little useful purpose in the provision
of medical care, since no immediate measures
for dealing with many of these abnormalities,
either therapeutically or with measures to pre-
vent their further development, are agreed upon
in the medical community. The value of testing
for such abnormalities is indeed open to question
when subjected to a cost-benefit analysis.

The Future of Multiphasic Testing
While the success or failure of multiphasic

testing is dependent on many variables, it can
indeed serve as an effective and economical
means of providing health screening examina-
tions for large numbers of people. Multiphasic
programs appear to hold considerable potential
for populations with little or no current access
to the medical care system. The potential is
probably more limited with respect to the health
care of well-educated, high socio-economic

groups for whom quality care is already avail-
able and who possess the sophistication to uti-
lize it.
At least five factors will undoubtedly have a

marked effect on the further expansion of multi-
phasic testing programs in the U.S. health care
system. They are the following:

1. A general belief by the medical profession
that testing can serve as an adjunct to their
practices without endangering their patient rela-
tionships or their professional prerogatives. Dis-
appointing numbers of patient referrals to multi-
phasic testing programs suggest that private
physicians actually use available programs to a
far more limited extent than many program direc-
tors had planned for, based on inquiries within
the profession.

2. Based on needs within an area, a rational
growth pattern with respect to the development
of new programs so as to prevent unnecessary du-
plication and thus assure optimum utilization and
minimum costs to patients being served.

3. The establishment of meaningful criteria for
the evaluation of abnormalities in test findings in
order for results to be of maximum benefit as di-
agnostic aids while the numbers of false positives
and false negatives are minimized.

4. Further evaluation of testing program con-
tent, with emphasis on limiting tests to those
which can be cost justified and to further design
of program's meeting specific needs of various sub-
groups within the population.

5. The extent of coverage for multiphasic test-
ing and effective follow-up care in programs of
health insurance.
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